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A method of roughening the copper surface using an etching solution provides 
the copper having a roughened surface excellent in acid resistance thereon, by 
specifying components contained in an etchant. In the method for manufacturing a 
printed wiring substrate, after an internal layer material is degreased and pre-dipped, a 
copper foil of the internal layer material is etched with etchant for roughening, and then 
it is pickled, rust-proofed and dried, and then the copper foil of the internal layer 
material is patterned to form a copper conductive pattern, and then an external layer 
material is laminated on the surface of the copper conductive pattern of the internal 
layer material. Therefore, a processing number is reduced without generating a defect 
such as a pink ring, etc. The etchant may contain oxo acid or its derivative, peroxide 
or its derivative, azole and chloride as halogenide. The azole may include benzotriazol 
(BTA). The chloride may be included in the etchant in the form of sodium chloride. 
By using the etchant, the roughened surface having deep recessed part and insoluble in 
acid is formed on the surface of copper. Then in the succeeding laminating process, an 
outer layer material such as a resin is strongly adhered on a copper electric conductive 
pattern. 



Abstract 



(19) CH»ei^SIS(KR) 
(12) §:>H^SI5e(A) 

(51)°int. CI. 6 (11) SJHem ^1998-0012067 

H01L 21 /306 (43) gJHSjXF 1998^041130^ 

(21) fS)S5 ^1997-0035564 ~ 

(22) m^mXt 1997t£07§J28iJ 

(30) 96-216016 1996^07S29iJ U^(JP) 

96-223276 1996^08^07^ §J£(JP) Poj ^ 7 ( ; 9 fyC. 00 I 

(71) ^2J°i ^AIJJIZHOIAt Olld^eid 3I0I£ H0|H|^2 1 

as^ sca^ smia-ouhcifi 11-1 

(72) SfS» 2dl^[2l 2AI5IT2 

?m^aa ^xia^ai ent 823-1-203 

SiS^ ^14^2*28 ^Xl AhSJ-A! 3h2HJ 845-201 

SJ&^ ^m^haa ^XlAf£fAI £11 ill 5-1-27-205 
(74) Udl°J ^SH£, 



oil s ^ ^ ^sifi^^i ^sixHdi ^ at 011 °ims, m^^oi s^et 53i s>nr ?ai3i xngsiJ2. ej^H aH£ 21^21 

XII 5 Al Oil ?E| £2 nHSS3F 2I£ XH^S AH^Oil PioH AH 328131 xH EL| S^fi6^01 XiliSSOl B 

^2i8C|. 01 0113™^ t^IU H}^£l4^2f 3^»S. * OIM ^ g^2f M£ 

SICK OimS SJ£^£.IC»g(BTA)§ 4=£ SID. #31 g^b g&US«(NaCI )S| § EHS* ^£ SICK # 

31 OilS^S ^eifiSS UHS°o [ 2£ £3K*fl-fb)»a. 



£3 



St At At 



l 



XH2Efe £ &TS21 UAIOIKMI M OilS S£S= CHI*<^01I £im CHI S QII3IU§g UEim^ 3H^£. 

Xii3£b S BtSSI 41 A| Oil Oil ms 2J±U HH£ }|5h2j HIS ^31 E^Hb S§ lit, 

AHl4a£ * 4b£fer S ^§2j ^ A 1 011 1 0il AH °J OlIS^CHI HJ 6H OlISxHdIS ?£|-EI^ ^i&5J 501 UEHflfe SXfSOIS 
Af£!. 

HI5a£l= ^ ^§2] *JA|04I 1 CHI AH °J Oil *J xH a 0I22J ^SI-EI^ 3fi&2| B0i UBUfc: S»S!0I3 AI5!. 
XII5b£fe «!5aSE0ll UQB M5i°l £6H£. 

HI6a£^ S SJ9 2I 6IAI0II 101IAH2J CHI S xH £| 0|?°| ^£|-HI^ 921 UEJ-LH^ a»eDig Am. 

«l6b£fe HI6a£0l| UBfc* A|C!2| £6H£. 

fll7a£ * 7b£^ S SJg2j ^AiOII 2 0IIAH2J OliS^Oll 2|6H OilSXHdlS ^BI-HI^ 3«B2| S3i UEKHfe Stt&Oia 
Ah£] . 

Xil8a£ £ 8b£^ g &g£| ^AIOJI 2 0UH2J OilS^OIl 21 oH OllgX-iaS ?B|-E|^ SSi UBUHh SXrSiOIS 

HI9a£ ^ 9b£ LH XI 15a£ S 15b£fe S tt32l ttAIOII 4 UXI 10011 /H 21 011*1^^011 216H OUS^dlS ?£I-H|K 
§2J ^2>2| fi cMg LmLHte SXFSDia MS. 

* £22J ^fiV^CHI CH & ¥^21 

A : 3rS Cu : 

E : Oil S^m L : 3>H £1 CH S 

stgoi +mtr s/ j mow m^iJim 

g 1^8, ;?£|Hf SE^ OIISXHdlS^ I? I £ Oil SB Ei ^MSHHIfe ^dl^ ££fe ^£I&2J fi20l tttinS 

2J2J e^lS 521 SSKfi-ft : roughening) 3hfe OIIS §^ OllSJ^Oil &B 20ICH. SE& ^ dl S 2 S 551 

XH5.I 6^ gfffl, * S3 ^0! gJ^SFfe 3SS gJXIft 4* £1311 HIS S§2J S 4- Sife 2iilbH<y D\B 

2J «|£ CHI 32 01 CI. 

§dl, as 2iH dH£ ?l&8 US XHS. 2JS XH^ * H£IHfiO(prepregs)» AH ^ CHI UloH ^gAI^AH HI3E5H2 SAO. 
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LH* XHS e£SAH^, 2 0 Oil =Pdl^Ol ^SSCH ^^5.K laminate) 01 Mg&O. D§ £J*H 

dH<y Pi&e, ^ai-ni^ ™g^m eixi «i>i sat iie a^xhsksi^ss 0122] oiiui xh di )m *jai6hq; ?di-m = 
&m nHEiy xHdi^s ^ Aishoi =?z\ £2 nne^g §^(us§^)o^; s^xnais ^jaiskm lh# xh^°< &d\ ^bi 

£2 nH@S2J fi^2| SSKffi^t)A|3IH; &3I LH# XK^ £ = ^£1 £3 HH^S°J £S(ffl®)&0|| 4^X1, ig, S3 § 
2] 21* XH£S ^S8^ Sjseg gS(£HJIL||0IS)SH2 ; ^BBO\\ 3§SS §£S|01 28H£SS ^AI^o^MI 

£ 1011 UE}fc* ti[2\ SOI, 0IS2) 01lb|xH£lfe. gm3°£. ^£> h Al E|SJ£| XO. 4= All, OhOl3S-0ll £1 , 4- All, 

ai2f 9£i A J§i5§i asctfe xii 121 &a(*»&B). a=§[ ^ai&ssss n A Jsii§^ g&e ^xisfsai 

£3! HIS 0|g8h01 ^£1^ SS!8*feXll 22J ^B(ftS^a), ¥S6H ^£I£SCHI 2J3H £2 IIH&±^2| H^Oil 5 

°jx^ ?aies s^rn^ xii 321 ^^(¥2oH §£sa)sg°j m g*eoii sish ^aisu. 

S^SI XII 121 gfHOH/Hfe, a§£| xH £1 g , ^ W&l I^XI(dehreasing). =4 All , =4 All. OlOIB^-CHIS, 4- All , 

HdiaS(predipping), 4St. 4 s All, % 25 xHd|#0| 4rXf*t£^ ^AlBCf. SfcS fll 22] ^a0UH = , QM2| xH dl ^ , 

^ asai axi, 4^ ah , srxi, ^ahi, owias-oiia, =4aii Hdiss, ^ahi, »a. 4>aii, ^xi, ^m\, ai 2 

5 x-idlSOl ^ AISCK SE& XII 32] gJSOII/Hfe, xHdlS. P Sf*fBI BXI. Ail , »J|, 4*41, 0^013 

^-011 S, 4* All, HdiaS , ^QH ¥01, 4-AHI , ^QH ¥25H ^dl£e, 4*A||, &AHI, 4=Ail , ^£UI , 4= Ail , ^ 
2i XHE.ISOI ^Aiaa (£ 1 

HEHU, S^6|£, &OI X1I 12] a J38 SCH» S Xil S § i^ZQ SIP. 5CH ^fll^os B8H*e, Ah^g 

oi &oii gsnaoi mea. cu-euah , ^£.i£S hh©^2| t^ 1 ?^ &e§2j &J6H &SS21 lh^oii ktgs, oi 

soj ggoi 2^l£^A|0|| OilS £^ OilS^gOII ?B| £S EH^SOI SXigfe S^OII ^a^SJ^ 0IIS^s2J 

^ y§§ SJo^MI £J CH St^eiSI gEHS OllS^^Oil §5H£JH, £2 Ifflg! 8^011 4:?l SB ^(pink ring)0|^ 

n 6^ ii ^mit= ^xiisoi sack 

XII 22|SB0I|/Hte. tt&mm SSAISJ ^Oll ^^^£1^ ^SAI^ le^ SiOiAH, xHdl^S2i 4^S 

gcnAi3»i^ ^xnsoi aia. i^s^i ?i*[ ^sxiPf at oi uimm hhschi, eiiH bH<y ji&si xii^ bige gen 

Al^lb 5 XII §01 aa. Dh&^XIS. ^31 X1I 321 £B0||A1£. A-i£lg§2j 5fC^ ^Xil§0| 551 a. 



Ss^ S£H^I^21 B§I ^e}6l0i eiMOHJ] 51 01 a. 
ELIJAH, S 5^2J LH^^OI ^£1 £2 DH0eS XIIS^ 4= OIIS S^h £^ OUS oh s x-IISofb 3^ 

S BfSS. ^PEI £2 218 XH^S AH^Oil LH 6H AH 3H6MI H^AI^o^MI ojiH bH<^ ^l£h2J fll^OII 9iCH 

AH2J 2| 4S 4^ 9ife. ^d|S^2J 5sfxH£| XII S 5^ 5^ ^^^^ S}[>. 

£§h ^ ^SS, £2 HH6j 8^011 S3 ij^ SOI ^^6h^ 21 4 2ife. eJiHtJH<y Xil^^SS XII 



s WS2| ^ ^§oii a>^s oiis2moi xiigsifeai. oi oiis^g. a^2i ^ x:(0H) n * axo.„ (x^ e^i^xK mg o 

3 



0I&2I 34^, nS 10|&2| g2j 6fLfS fi^Sb 22^8 ohU 0|^2j HI Isl^i ^ 01 2| ^E 

xii 21- , ju^sfg ^°^¥Ei 01&21 i\\ zmmm % oi °i sexm e^shfe ¥ gs:ah am 01&21 o^m- 

^ g£g2| b^^ei Oil Oil m = #21 §4 mOI 20I&0ICL 

^ ^SSj bta-^JSJ Oil Oil © = &3I §4 m+nOI 40I&0ICL 

S ^ S Oil AH Ah SS^ I Oil £ig3°S S£HbS0«)8 SS&O. £&. &J| ^^^^ SfcKHNG). gfcKHiBO 

3 ), nfs^t.KHcia) , s^^(Hcia). ej^diPoo mm 4^ si a. #31 ^<ys 2- sih^aioii&-i-^s^(ho^ 

SQaH), Dll & as t§ ^ (CH3SO3H) , OmitSS^KNKSOJH). 8| = *A|fflH*S^(H0QH«SaH). UMSB!a!*S^(NQC^SQ,H). p-OI- 
DltSi^lg^f NH 2 C 6 H,S0 3 H ) m M SACK 

^ s 011 ah 21 §m 0121 sexiisi ^eifis°i suf^ei its ^emot gsiao. * oihj sexiisi 
y^u u? k£oi, ^dissoii see o.mo\ xiigsui stta. 011 a zja*. &6i(iso*)2i §?, oisj 

fe£b dhSSjS^I 40 UXI 300c/ 1, CH U^£!8Mli= 65 UXI 200^/10111 ; 2-61 B^£J Oil &-1£SfcKH0QH£0aH)£l 3^. 
0|°J CH d^^oMlfe 60 UXI 300(/1. CH fcttSfS!8Mlte 100 LH XI 250 c/1 OIH ; Oil e^S^(CHaSO^)°l 3^ 0| 

21 dH^oMlfe 60 LH XI 300c/ 1. Ci tttBSICMIfe 60 UUI 180 c/1 0|C|. 

j)l£hSlSS 2*3°^ 2[a^4,^(h 2 0 2 )S SlU, H^SIg ^EXIIh: Hf^^^S §1 SBt* 

2i CL "81, 2*6JSfg £ 01 2| ^EXII£/H Hf^oUHlfe jfr&S^i:, H^iSt^l ££z 0121 g 01 A|g£!LI. 
J!! [ S i ±2.±sttt(V£Os), M4iS£KHNa), 3M*±2ice!tf(HP&). ^^^3S^(H 3 Cr0 B ), jJ^±g£KHB<i. HBO,. HBO.mS 
SSSt ^£ SACK Hf^^gg 3h^^etS<y^g(I^S05), 8|ESa!I1^4:S^M(KHSQ). 3f^:kfil&i*B(KN<i). 
^Stei^UMg(N^P0 5 ), ^^^3gUMg(NabCr0 8 ) , ^g^JL^gCNaBG,, NaB0< , NaB0 5 )§M £Si 4»S SICK 

g yrsoii/dsi B^ag £fe oi°j ^sexii2| ^e^. ojisme ueiu^ ^eoiq. a^sis SEfe oi°i ^ehisi ^ 

£]|L1? ^3 0i!S SOI LH¥ ^0| Ahg& 40| SiH ; £^ 0|°| ^£^I°J ^§°l 

^3^2, OilSMOl Li¥ ^Oh XII Ol £^ohCK Oil ^ PI. . jlh^Sf^i (b0 2 )HJ 3?, 0I°J Uh&5iS^|fe 20 

LHXI 200g/1, CH dhS5|8Mlb 40 LH XI 80 t/10| 32 ; Hh^4:£^^^^S (H,S0 5 )2J 3^. 0I°J U^^lo^l 60 UXI 

300 o/i, m dh^^io^i^ 120 mxi 250 c/ioia. 

oiis^g §m oi^°j oisnf 6i u 01&21 i^^fiHi &^6^ s^i s&^a. ois^ ^dion, nii, 
^Ahe, bio^m 2ia. eio^m ^ oi°i ^£^1^ 211^^2.1 oim(bta) , 5-011 ^^js^bio^ §s 

^£ 2ia. ^ ^ h ssi oiis^oiiA-i^ o\m ^eiH^oii fi^e xngapioii fesoia. oi# ^s^f U¥ 

3, OllSb^OI g^SI ^?|£jX| a^offl ; Oh# ^H^h ^§2J S^S SllfS^. 525£}| ^ 6hXI Sf^O. OJItlCH. 0IIS 
OHQ11 AH 0\m^M AhSB &]i^e.|0hg(BTA)H| bl^^o^l^ 0.1 LHXI 20 /1, CH dl^SMIIr 1 UXI 10c/10IQ. 

tgM§g *ai^o^ gA}, « av« ^oj g^jgi Sia. S2lU§§(NaCI), SSh^S(KCI). S 

sim^^^(snci ? ) g§ sssr aia. e ^s°i oiis^oiiahoj ssaisfg ^aiE^oii s^s xngspioii 0 

gg! ^SOia. l^^^^g fe£^l U? ^22 , 50i£^l ; t^S^^g fe£^l ^§°J ^316^, CH^ 

Oil B9i£][ g^UMM(NaCI), S^^S(KCI) ( S§IXH^^^(SnC 2 ') SStti Oil Oil AH W^2Ds}g 

^AH Ahgolb 3?, 0||S^g°J bt^l bh^^oMlfe 0.0006 LHXI 1.21 /I. LH dl^^SMI^ 0.0006 UXI 0.182 g 

/ 1 oi Q^m gsii^ fcieieha. oil a en, oiis^oiiah m^s^m^M Aigs gsmss(Naci)°i h^^si- 

^11^ 0.001 U XI 2 c/1. Q bl^Si6|31lfe 0.01 UXI 0.3 £/10lCL 

^ sag ^ s chi ca = s, ^diH^°j ££}*hb.i ^soi wissck ^oi ?si ssi cHi s ^ . ^ as°j ^ 

S = Xa(0H) n ^ hiX0. n (X^ g S XL mg 0 0|^£| §4-, n8 10|^S| §4=) g°l 6IU£ S^£lfe ^°^¥EH 
<H^@ ofU 0I&2J XI! 1S^g * OlSI ^£^!2f. at^S 52S¥Q 6^U 01^21 HI 221 &g % 0|°J ^SEfll 

S ^°5lb ^ ^^3f. 51L1 01^21 O^Hf ShU 01^2) i^MMM ^^6^ Mi 5^6^ OUS^M 0[g^ 
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chi s s uMmw m\ =?& 221011 d^egjsj mj\m m&s\^ ggi seem. 

S SJgSJ 5Q§ CHI 1^3, ™B =? £1*^21 i^gi Stfe LH^ IHSS 01 g& £J±H dH£ 2I&2J X||2&aB0| HIS 

@a. h js8 mi xh^°j ^ai^si see chis^. ^ oesi p x:(oh)„ h.xo m (xb g&sa. mg o 01 
mo| n g ioi^°j §40 g2i 6[l^ sea^ 22^ei am oi&sj hi mug ^ oisi ssxii 

2K a^»S 2£^¥EH <M^S 5fU 0I&21 HI 25} &a & 012J gEII S^Slfe ^ ^ "HI , 6hU 0!&2| OFgHI 6h 

u o\&2\ srsaisaa »^sife s&s^ chis^chi 216H isi x-ia g§i, &:>i ^sis ^aista dh 

ayi ^aiskm ^£1 £2 nuess ssm, &oi ^ei anee^ hb&oii ^3 21s xhs§ stssit g§i 
e sssm. 

5 ^ v S2j bhS^ie 41 Al Oil Oil 210UH. feOI OIIS^S OIS& £2IXH£lg§ 01 2 CHI &XI XH £1 5k! Hdl^S Xi£IM ^ A| © 

a. 

6 CHIS^Oil 2|8te. ^£|2| SX1AI0JI, MS SI Oil 2joH ?£|2| fiS^OII 3H£IOieoi »£SLI. SE& S SfS2J CHI 
S^CHI 2J6fS, ?£!b 321 SSCHI ^XHShiz: g2^?9 ^J^^12g ^£1 0|g2| gEUS §^£|CH S»« 

. gf*S 3H£ICHSa mm Bl^SiaOII MLHXI, 01 3ftiaS8 ^S!£JJ1 3H£|CH^HI OUS^^SI 31^011 301 

SCf. 32HAI, 9HEI0ig^ 3|Saa ?£| 0|S2| fe£ ^ bH 2?h S^6H31, ^£1 ^¥1 Oil AH g^SH CHI S ^ 4^CH1AH 

aSEIOi, ^¥ £X|^AH2] }|^m §}Ck ^£1 OI£2j g^Shfe ^£ISS2j J[g ^S(SEte £l£J¥)° 
£¥EH =?E.\J\ £^3°^ SoHacH, ?£l HB#Oil RMO\ 

0I6K SS8KM g igl ^ Ail SI g»CK 

£ 2011 fe, g S*g2| ^A|01l0i| TtE CHIS £^ 0|l*j^CHI S XI £1 aSDM CHI ^ A J6lb ^dl°IO||S &^0| Jfi^£^ £ 

AltlCH Sia. 01 CHIS^g CIM2] ^ii, » 

X0 p (0H) n % 4,X0 M 

(X : S, P, N SXK m : 00|^°l S^, n : 101 ^S| §4=) 

§2j 5ms s&^fe 2°S¥Ei sm oi^°j hi 1 sit^a §y oi°i ^£^121, at^sia ^°^^eh ^^i 
s oi^hj hi 2 si^s ^ 0121 ^£His &^6fb ^ ^^s s&t.m. ee*} ^01 oiis^g em oi^sj otmm & 

^6|fe Si 5§§[D. CHSCH. feOI CHIS^B o\U 0|^°J &S2i!Siag SSS 4£ 2iCI. £A|9 At Oil CHI AH = 

. 3F^»S. 0^, §y tfSZOass/d, 2|zt. »6}(K0«). a^S^CHO.). 2!!Sm£l O^S(BTA) . SJ S5m§§ 

(Naci ) § eh hi g^^i Msaa. 

£AI9 ^A|01l2i CHIS^CHI 2|© £1 E H 2) Oil S CH13m§B CIM3I if 01 ?-^3D. 

£ 20)1 UEiy m2l ^01, OilS^ (E) gCHI =?£| (Cu)^l 5!X|£IS, ^PdlBJ H.SCHlb e!!SM£|O^0ll 2|5H 01 S 

S 6^61^ 9H£IOi#(L)0| S^BCI. CHIS^(E)gCHIAH »6.KbSO.)0| Hl^^4= i (HA) CHI 2] 6H d2|£l2, 3 ^31, Hl^i 

£in^^(^so 5 )oi ^^@a. n y§^i8 as3i ^a. 

I^SO, + H,0 2 — KSOs + ^o 

^dl{Cu)b 321 a^CHI ^XHS^ C^2| g§^¥Q ^£1 0[g2j ^EH^ CHI S eij (E)gOil g^EJOi 2 XF 

Cu — Cu 2 + 2e- 

»fg 2X^01 3H£ICHg(L)§ SoH 2f^5f^!S^0il £UIX1 Ol a^SfSS^OI 3H£IOiS(L)2l CHIS^(E)Zf2J 

^i^chi soi 4S«aa. 3 ci§ji aa. 
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H,S0 5 + 2e- - S04 2 - + H.0 

atafi gJTIIfl ^*!S SUI&D. 3EHAH, 3H£ICH^(L)£ ?dl(Cu)HJ 331 SS^EHOll ^Xl&Ul SAIOil 

S»SI DH?HS°^/H ^fe8K«. ?g.|(Cu)2* fflS*£KfcSQ,)2*2| ^S a J§l ^Xil£!C|. 

5H£ICHS(L)01lfe. UH£IOI#(L)3f CHI § ™ (E)2>2| 3110 011 IS °JoH »4B8hfc ?d| 0I£2| ^£ ^HIPI SJ 0114 CHI. 

fe^fe ^dl(Cu) e^OllAH g^SIH CHIS^(E) 2^ Oil AH ^±QQ. 0il*j^(E)2J °§8 £ 221 A¥g2S UEHdl ^ 

m°\ SB ¥M(£fe £l£J¥)0ilAH *]±OUH. 01 ii^¥(A)0]| AH2| ^¥ SXI£AH2| *vgOI §292 £001 i! 

j\\ oiisaoi , a^, ^120^ ^a^ticH sus 3^1 aa. 

bh2f 2T0I . £A!9 4| Al Oil SI OilS^Oll 21610. ^dl(Cu)2) S0Oilfe £[011 01 oH I§S2J S*)0| 

BO. 3 EH AH , ei±H BH£ :>I&§2I XI15AI0II =?E\ £2 EH 4 s XI2f ^B XHSS AH^ 2H8MI H*tM3\0\. 5 
Mi OIIS §2] *Hdl£ ^^£101, Xil5S§2j ^ B^sa. 

£ 3011 ^ . £ g*g2| ^A| Oil Oil M 0±H bH£ 3I&H1 WIS UEHJfe g§ Si£^l £A|£i01 2iO. 

01 ^AlOHOUAHfe. Oil^A! 4-XI 125 HI5S 4*Xlfi*S| H0CHI =?£|ttfS ^SAI^J LHS XH5M OlgS^OI. £ 3011 UE*fc* 
^2J- 1*01, *s5ib £J^§£ 01221 OllblxHdISS, IIHE-iy S2| S§ , 21 # XH^2j *j e g§ . * § 

£ S§ §1 g5H 0±H UH£j D\B0\ JEllSaa. £]^g£2j OI2210||blxHdl ggOilAHb, Ui^ XHS01I CH3|0| gM*£| BX| 
, 4- Ail, £}g ^ h AI, 4^ All , ££ISS, Oil SI. 4* All. &AII, 4* All. ^ XI , 4- Ail, £ 25 ^21 xH2.PI *"6H£ia. 

oilmen, si^g^ oi S2i oiiuixia g§ , g§, a ass s§s s&@ seiuiaoiiai sxi& sssoick 

e.1 SXI, ttg &XI. 5dlSS, ttAII, H^XI, % Si §21 xH£|i= SXISI xHdiOil 2J6H CHxIIElH^. OlOll Pie! ^se 

^afspis &o. 

2J^S£! OI22J Oil HI xH £1 g§0i!AH2J OilSOilAH^. ^5^HSAH S^KfcSOJS, ItfflSS/tl 3^§}4^(HA) S , 

AH S£H4^g(NaCI)S, OfM^AH B« 5 e y (BTA)S till tt Alt! OilS^g 0[§5|0i f 01 OllS^Oil US IW^-M S 

xiaioi, lh* xh^2j ?3i«ts| ons&a. 

Ol£J§[ OilS^S Olgg^Ol OilSxHdl S&oSMI, ^E.|2J S3 Oil ^ S^0| ^ H ^lE^K ^011 CHoH M§^2i 5301 
SDK 3EHHS. 0|^2J ^gggOilAH £2 IIHeSOi! 4^X1 §2) 2J S XH^M 2H8i>il IiafAia 4^?l ^Sf? 

£1 eOl ^^£1H5, 01^21 S6H£^^0il ±9] S3 ^0ldi3 81^ SOI g^SHI a^O. 

^ ^AlOIIOIIAHfe. £ 1 ^ 32| g§ 5S£2i dl 31011 AH MS?! dF21 ^01, sJ^g^ S§i g§ A^OIOil ^^Al xH 

dl^ SWfi8|°^ XilS g§ JH£| 2| 4^3 ^^A|^ 9iCH AH , eiiH tlHd ?l &2| XII 5 bigg XISAIU 4^ 5iS^ 

E[Om£l III 5 Oil ^fiflh AIZIS B^AI^ 4-^f SiD. 

0I8K g ^S2| ^aioiis tfa&a. 

ttAIOII 1 

0X1 OI-eH S 1011 UEltH bf21 ^B Xil 121 4^§^3 OilS§^ 0i|*ioMg ^blSKP. 



: 20 r 


H2O, 


' 25 g/I 


H2SO, H 


90 g/1 



6 



^dl^^o^ CHI^AI 4^X|£| ?d|-E|^ ^g£!-°J S0i ^Ol ^dlS CHIS^gOII I^Z! SXIohOI N^XI E| 

fll»51iCI. aeoil. S 2CHI UE[tH bh£i- ££8 £>fe HI 2S\ 0\\& §^ Eh CHIS^gOII 5^Z> S XI 81-01 

-El** CHI CHI 2J6H ££^AISCK 



[S. 2] 



!Z : 25'C 


H2O2 n 


80 g/1 


H^SOi 


90 g/1 


BTA 


5 g/1 


Nad 


0.2 g/1 



arnow, &d\ oiiss ^et-nm ^aast s»e*oig(sai)oii °ioH aasioi, ssoii £ 4a 4bcni UEitb of 

a- ^ b^e^°i m^imoi 2S ^ejo^a. se&, ^bi-hi^ ^tB°j oiisxHdi s^°i eei ^sskh. chi 

SxHdl 0|*!°J £ 5a % 5bCHI UEIfcH Ul2f 2101 BBS Oil CHISXHdl 0|*°J ES(^ £ 6a * 6b CHI 

UElfcH U12f itOI £3^£jCH SgO| ^9 5i i2 6^a. a^, £201 ^OiSg *te!8^C*. 

oi^, fe^i ^sais =?E\-mm ajftst a^d:i)oii sxistasu. ss^i ^ g5Hfe »aaxi a&a. a^, u 

UAIOII 2 

tiAioii 1 chi ah si di&^xis. ^di^^og gsis chi^ai 4=xi°i ^ai-m^eesi as§ &:m h m as ous^ecHi 

1S2> SXIShOI ^£UI El^g XJ|>l3tCK CJsOII, 0}2H2| 5 3CHI UEJ-td SJte XII 3^ CHISg^ SEfer CHI 

s^goii sxi mo\ ^pdi-Ei^ ™mm°\ ^aisst se&Aitaa. 



[Si 3] 



-?:*= : 25 1: 


K2SO5 p/l 


H?SO, 


90 g/1 


BTA 


5 g/1 


NaCI H 


0.2 g/1 



a 22} 3 CHI AH £ SA^OI, M 32J CHI*j™£ lU^Sf 4^(feO z ) M Hl^SISJ §^8(^Sa) ° £ CH»I&- HI 24 

HI 22J CHIS^EI ^^^o^ SSohCh 

Q*»^XI£, ^SISSS aiieDI30ll °JoH 5*1^01, HSOII £ 7a * 7b UEItH bt2F as S^iMOl g^EIOH £ 

^eiSFaa. uaioii 2*=, gAioii mf dimmoi, ^2.13^21 s^aisj a± ° k sm 21*01 i^i'Sia 

. Olte j»tfS*»6*a«0£A)S21 SBSOI j»tfS*fi#^©S(K > SO s )0!l ^SEJSi^l flH^SJ 3S01O. 

01 * , &J\ ^dl-EI^ (1:1)011 SXI 6^°U. ££°J ^^j a< §6H^ ^2 £1X1 &StC}. , ^ 

A I Oil 1 CHI AH 21- D^^fXIM LH6h^0l ?4=&i «*2J6haCK 

^AIOII 3 

^AIOII 1 S| 2CHI AH 2J- D^^XI^, ^Bl^^o^ CHl^AI ^X|°J ?£|-E|^ ^g&2J SSI S 13} CHI S 

eijsoii i^z! sxia^oi ^^xi ei^^ xiixsaa. cm oil. o^°j a 4Chi LiE>tn bhsi xn 4°i chis §^ 

£fe CHIS^gCHI bmZ} S XI 5101 ^dl-EI^ ^g^SJ ^ £1 S ^ S 5SSfA|^C|. 
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[S. 4) 





H2O2 


80 zA 


HCIO, 


150 g/1 


BTA 


5 g/1 


NaCl 


L_ 0 2 J 



S 221 4011 AH £ 21 55 01. Ml 49\ OIIS^ ^6Hb50<)§ mS4:£HHCIG)£S. Q\M& 21 HI 21 81 ID b M\ 2°! CHI S ^ 

31- ^g^o^ §«sm. DhSPUIS, £,01 ^aiSSS a»ffD|g011 °I6H &SW01, 53CHI £ 8a * 8bCH1 UEltd HhSJ- 
IfS S^I^OI g^tJCH 51 SfSiSt^O. 

01*, qP£|-E|^ S2 (1:1)011 SXI £±» SI §oHb ^29H atStCK S^. ^ 

Al Oil 1 ^ 201IAH£f 0>SPIX|£ LH^gOl ^4*SS **£!6f»a. 

AIAIOII 1 UUI 3011 SiOUH. £ 4a % 4b £ 7a » 7b. £ 8a ^ 8bCHI UE|y EXI&0I3 AhSS, 45£2J SA^S 

S *JOUH 2000bH 3£ 5000UHS ^CHAI^i HI22I 2X1 01 QUI 01 CM, £ 5a % 6aCHt UE[th 2X^013 MBB. 0£°J 
3Ah2|°S 5Lj CH AH 750bH^ ^CHAIZi Xii2°l 2X1 01 01 XI 01 CL 

^AIOII 4-10 

^ Al Oil 1 LHXI 3CHI AH £V DffcPIXI^, ^El|£^°S §29 CHI ^ Al 4^XI°] =?B|-n|S* sSSeSOl 521 H 1Hf ttS 

CHIS^gOII S XI 6^04 ^X| JUOfS flUH&Ch OsOII 0I£H°I H 5CHI UEfUl t»2f &g 5^11 &b 2*2*21 011*1 
£fe 0|l3™§e01l 5|§Sii sxis^a. 
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IS. 5] 









80 g/1 


IWOa 


150 g/1 


BTA 


6 g/1 


NaCl 


0.2 g/1 




H2O2 


80 g/1 


NH3SO3H 


100 g/1 


BTA 


6 g/1 


NaCl 


0.2 g/1 


6 


H2O2 


80 g/1 


HCX^H.SOjH 


130 a/1 


BTA 


6 g/1 


NaCl 


0.2 g/1 


^ ah 7 


H2O7 


80 gA 1 


ClhSOM 


100 g/1 


BTA 


6 g/1 


NaCl 


0.2 g/1 


a 


H2O2 


80 g/1 


HNOj 


50 g/I 


BTA 


6 g/1 


NaCl 


0.2 g/1 


*J*W 9 


H3O2 


20 g/1 


H 2 S0 4 


90 g/1 


BTA 


6 g/1 


NaCl 


16 g/1 


4**1* 10 


H2O2 


20 g/1 


H 2 S0 4 


45 g/I 


H2PO4 


75 g/1 


BTA 


9 g/1 


SnCl 2 - 2R<0 


40 g/I 



ononis ^01 at ?£i32i SA>eoiaoii 210H aarshsaa. 3 sm, aeon £ 9a % 9b e 15a ^ 15b uei 

fc« bh2| S^ISOI §££1CH 5^219 2!« ^£I81&Q. £ 9a ^ 9b LUXI £ 15a * 15b 011 SiCHAH. SXieoig Ah 

zfaj, 45£°1 SA^SS «>CH AH 2 0O0bH §y 5000UH^. mO\Mll Xil2°J SXf 0I0IXI0ID. 

0|^, £J\ 52^3 ^dl-EI^ g£[ ( 1 : 1 ) CHI SIlo^^U, £ ^ goH = ST 3 El XI atStCL S^, 2* 

S£& ^ S CHI AH & 4* 2Ai= t»21 ^01. ^ g*g°l 011 S 2* Oil 21612. ?d|2| SSOI U£j£0l *?4*& g^£1H 
S eJiH tiH^d 3|&2| XHI^AI CHI £2 DHSSa- 2|S AH £ 3 2of}1l 2^1!, 01 Oil OEf HI £3* t^filBQ. 

^A|C4I 11 

^d!£*!°£ gS@ Oil^AI 4^X|2J zpa|-n|^ ^§B§ £ 301l £AI9 gg ^g£2J ^AHUIS JHdIShOI, SS^EH 3 Ah 
2} &X\5\0\ HdISS xHdIS ^A|S} agOil. 01SH2] fi 7011 UE}fc« ££S OIIS^S OlgohCI CHI S XH £| 

m ^Aishsa. 
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[3. 6] 



: 25TC 



H^SOt 



90 g/l 



BTA 



6 g/l 



NaCl 



0.2 g/l 



U 7 ] 



H_<">> 
BTA 

NaCl" 




no g/i 

80 g/j 



mi: 



& -1 

0.2 g/l 



fiS&EH ^A|g ^AhHs S^&OISCHI 2| 6H S^Oil ^0\J[ ^ C14-21 0^2SJ S^ISOI § £ El 3 ^ 

2j sjq ^8*01. *J*|I3°S 1.3kg /cm oj £CH21gS ^ojSI&Ch 

21^ ^AKXIOilAH^, 1*1*21 SXI, ^« BXI , ^ 3£IU, LH# XHS21 =?e\^9\ SS0I 

*Btt UflSOI. £ 121 §£H2| XlliaaoilAHSJ SlSSg §3^ 3^ g§ AJ0I2J 5251 xH2|§e & BSOII df^ 
i» h XI fl£IS¥EI 2iS xHdl »HI 21 i^2| xH 2-1 M Oil 2J6H CHxIo^ 501 Jt^o[Q. 

01&. s hissi mm ggmsxie}, &d\s\ juaichi ui^ch a oh. s ^S2j ^soi s^si ^sm. 3 

^H^, ¥^ S^IUOIIAH, g BSOI «gS| SJIf 511 ^A|§ SAP . 



0I& Bf2l HOI, S 8*g£| OIIS oh Oil 2J6hS, 5321 LHttgOl ^£1 £S !U10g§ M^m 40| 9iO . 

£&. S ^SOil tag oiiH PI&S1 WIS ^SOil 2j , LH g IHSSI S£0l i^l 52^92, = S201I S 

sot s^tin. sis xhs2i ms jhs:h an 2«faa. ae. e a^ssi ggoii smei. saga as §°j 
01 snaci. 

s£& tihsf aoi. s at soil ejiH uh^ wis ^souhc;. lh#xh^2j ^21^21 5^1 oiis^oii 215H 
mm amow, 01 ?£|t*tg iiheheJ x-\z\m hmo\o\ nH&#g g^o, 01 ^2iE2 nnesoii 2\m iw^-W 

&0. 32HH^, ^^XI21 &g HH EH y 013 21 xH 21 g 4-^1- 9XO\M, S§2J SSlSCl. CHI S xH£| OI20il & 

S£l BXI % BXI xH 2.1 M ^A|6hS, Uie XHS21 ^P2I^2| SSOI SS6KH2I£ 3 g(quality)^ S^Alii 

9JLQ. 



(57) gf?£J 

1. a^2j *>m. ^ xa(0H)„ ^ axo..„ (x^ e^sxK ms o 01^21 g^. ns 101^21 §4-) §21 am^ h 

22£¥Q d^^j SIU 0|£>2j Jj\ ISf&g ^ 0121 ^£^i£h 2°^¥E1 6^ 01^21 

l\\ 25[&g §e! 0121 ^£x||g ^ ^^Ht, 51U 0|^2J Q\Mltt 6IU 01^21 ^^§}g§ &^6I^ Si^gi 
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S^S 2. HM&Oil S10HAH. ^2j mO| 20I&2" 2 § ^go^ §^ OIIS^. 

3. Himoil SICHAi, ^§2J m+nO| 40i&°! 3ii ^S££ CHIS™. 

S^?^ 4. ^£1222] ^S2^, =?Z\ £S2j 0U*J°i}. = XC(OH) n % KXO^ (X£r gfelSXh m£ 0 

0|&2j §4-, n@ 10l&2| §40 §2] BUfg S&Sfe ^±<^ SfU 0I&2J HI ^ 012] ^£ 

XII 2K Hf^sIS d^S am 01&2] HI ^ 0|2J S?EXII« S^Clfe ^ g»3h 0I&2J o^m- 

am 01&21 i^^sui »$?8hfe sssfb oii^s oig& oiis§ ^ ai ai-oi &:>i =?a s^oii u\m e& 

g^S 5. HI 4 & Oil 9iO\M, ±ig2| mOI 201 fe^ 5§ ^S°^ 8>fe ^£IS22| ££}*m gJH. 

6. HI4&0I! SiCHAi, ^§2J m+nO| 40|&°i 51 ^S2£ oH=r ^dlfi£2| Z±&X^^\ . 

7. 3e ^am^ai i3§i 5^ lhs iw^m oise* ei±n HH<y Pieai his ^S2^ah, &:>i me xhs°j 

^£1^2] 521 OIIS^, ^ Dg2J m XQ(0H) n KXO™ (Xz= g&SXL mg 0 01^21 §4*. 10|^2J §4) g 

2j ems s^gfe ^±<y- 2o^¥Ei <yeH£i am 01^21 hi isters % 0121 ssjeiisk nf^g ^q^^eh <m^^i 
am 01 #21 hi 2iftig * 0121 B$wfe ;?a«3K am 01&21 o^nf am oi&sj i^^siii sssifc 

as ^gi 5^af~ o\\^ 0 -^m 2]5H 5§i x-ieia^ ggui, ins ?ais*s hheh y 3 a a ^Aiaiw £2 hh 
e§i ggshfe ssi, &j\ ^di nH@S2i se&oii ia £ie xhss 3S6H= s§n s&a^ 5s af 

fe ei±H bHd 3 1 ©21 Hli^S . 

8. HI7&0II SICH AH , &3| 01IS™# 0|g& £^xHdlS3 01 SOU BXI xH£l £ xH^IS ^A|o^ 51 
^§°S m*= otiH UH£ 31 ©2| Hl^^S. 

S^S 9. HI7S0II ^CHAH. &D\ ^g2] m 0| 20|^£j 5i ^§22 5^ ei±H UH ^ HIS^S. 

S^?& 10. HI7&0II 2iCH/d. ^§2J m+nOI 40|^2J 5i ^§2g °JiH bH^l ^IB°| HlS^a . 

S^ST 11. HI890II Si OH AH , &^| ^§2J mOI 201^21 5§ Shfe £iiH UH<^ 3lfi2| HIS^S . 

S^?& 12. HI8&0II Si OH AH , ^goj m+n0 | 401^2! 51 °]iH UH^ PI5*2I WlS^a. 

« : ili§3 LHgOll 2ia^01 g^HSJb 5S . 
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